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INTRODUCTION 

Barley occupies fourth position in the world area 
under cereals and third in total cereal production* In odd 
conditions it gives better results the any other cereal, 

India stands seventh in total area as well as in production 
with barley in the world* The acreage and production of barley 
India fluctuate between 1.99 to 3*45 million hectares and 
2*00 to 3*25 millions tonnes respectively. The contribution 
of Uttar ^radesh is about 40 million hectares with a pro- 
duction of 1*2 millions tonnes with the introduction of 
high yielding varieties of barley and expension of irriga- 
tion facilities. The area under barley has shown declare 
trend of its cultivation has shifted to marginal lands* 

Barley like wheat has a spike type of inflorescence# 
the barley spike has three spikelets per rachisnode# and 
each spikelet has a single florat. The barley spike termina- 
tor in a spikelet thus it is determinate in growth two 
distinct types of spikes are recognised in barleyi six 
rows type and two rows type . 

Bat-ley is the most widely distributed cereal crop 
because of its tolerence to adverse climatic conditions® 

Xt is grown in all crop area from north to the south pole « 

It is well adopted to regions where other winter season 
crops are produced. Yield under dryland conditions supress 
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those of wheat <, oat & rye. Barley tolerates high tempoerature 
is above 90®P under dry condition but to less tolerate 
of heat under conditions of high humidity* Thus barley 
is poorly adopted to the hot humid± nearly subtropical 
region of the south eastern united states. 

Barley grows well on a fairly wide range of soil. 

It is best suited to heavier soil that have a high moisture 
holding capacity and a natural to slightly basic (pH between 
7.00 - 8.00). Barley is the most saline soil tolerent of the 
cereal crops. Compared with other cereals it is also 
moderately drought and frost tolerent. j 

Barley grows in temperature ranging from 38® - 100®F 
during the vegetative stage of growth. The optimum tempe-” 
rature is the 70®F and during folowering the optimum tempe- 
rature is 80®P and for germination the temperature must be 
between 40®F ~ 85®F. Seed maturation is favoured by warms 
day weather® 

Genetic improvement is one of the avenues through 
increases in food production can be achieved to match 
population explosion in a developing country like India. 

The need of the hour is to embark upon verv exhaustive 
prograisan for maximum exploitation of' the allele resources 
of our economic species# more so barley a crop of vast 
multitude of smells marginal famters in minimum time 



maximiim exploitation of allele resource of a species 
involves synthesis of ideal genotypes possessing most useful 
allele of each gene# that has any p bearing of value of 
genotype* Phenotypic value in Agricultural species depends 
on various trials# most of which are multi^actorial and 
incompletely heritable* Acknowledge of genotypic varience 
of pcpulation under study is it a major factor in the 
formation of appropriate breeding strategy for its improve 



in order to provide the relative importance of the causal 


factors* Under such situation path coefficient analysis 
developed by Mright (1921) is the only readily available 
tool in the hands of breeders which measures the actual 
contribution of such character* 

Keeping in view# the above consideration the present 
investigation® study of genetics of yiled components 
in barley ( Hordeum vuloare ) was therefore undertaken to 
make an intensive study on the following aspects® 






-ife . 


1, To estimate the Genotypic and phenotypic friabilities 
2 4 To determine the nature and magnitude of genotypic 

and phenotypic correlation coefficients between yield 
and its contributing characters and among the charac- 
ters themselves. 

3. To identify the characters which have direct and indireci 
effect on grain yield with the help of path analysis. 


4. Heritibility and genetic advance 








A brief review of work done in breed barley and h 

■;,a 

related crop for yield and its components which have direct 


relationship with the present study# is given below® 
i. VARIABILITY s 


Malnszynski# M* et al® (1883) observed that in a 
collection of 150 dwarf and semidwarf mutents# plant height 
was investigated in relation to stem# neck and ear length* 

The possibility of mutation affecting each of these 
features independently was demonstrated* Stem length showed 
the closest associationship with height, but tall plants with 
short stems were found* The association between height and 
each of the other traits was slight* In General, shorter 
plants agave lower grain yields. It is concluded that the 
selection, from collections of mutants, of fores which combine 
high yield with preference conbinations of hight and other 
dimensions is a practical possibility. 

Asthana, A.N* et al* (1984) observed that in 20 
indigenous varieties of eleusine coracanna from Sikkim and 
20 varieties selected from the all India co-ordinated 
varietal trial. Genotypic variance was found to be more 
important than error variance for days to flowering and 
maturity, plant height number of fingers on main tillers# 
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length of ffnger and grain yiled per plant* The genetic 
coefficient of ^variability was high for grain yield and 
finger length# which with days to flowering and maturity 
showed high broad-sense heritability estimates C92-9®4), 
Estimates of genetic advance indicated that direct selection 
for yield would be most effective^ followed by selection 
for finger length# day to flowering and maturity# number of 
fingers on the main tillers and plant height* 


I 


Wegrzyia# S, et al* (1984)# observed that the tall 
varieties eryf and Ackerman were crossed reciprocally 

with each other and with two dwarf varieties# Diamant and 
colden promise# data on height# the length of the highest 
internode# the nujnber of grains per ear# 1000 grain weight and 
grain weight in the main ear# recorded in the initial material 
and in the P 2 were analysed by several different methods* 

The dcanlnance of greater height was establish# and the 
dominance or over dominance of a lower number of grain per 
ear# Broad-sense heritabxxity was high (7.50 X) for height 
and 1000 grain weight in all crossed# but in MGZ Ackermen X 
Colden promise high values (57*6 - 66*9%) were obtained for all 
the characters studied. 


■ 




Geccarelli# S, et al* (1985) observed that in studies 


of ear to row progenes of 14 accessions of the spontaneous 
there was significant genetic variation between and within 



accessions for most of the characters studies (height^ days 
to flowering# number of tillers# number of Intemodes# grain 
weight and reaction to Rhvnchosporittm secalis and Pucctnia 
hordia ) « The amount of genetic variation within accessions 
also varied* 

Ruiz# M«L* (1986) observed that the topic is reviewed 
under that following heading# collus types in barley variation 
in chromosc*ne number# chromosome number ini^ants regenerated 
from barley callus# and genetic variability through barley 
callus • 

2* HERITABILITY AHD GENETIC ADVANCE S 

The concept of heritability is important to determine 
whether the phenotypic differences observed among various 
individuals are due to genetical change or the efffect of 
tnvironmental factors* According to Luse (1940) heritability 
Board sense# it is the ratio of total genetic variances to 
phenotypic variance* In a narrow sense# it is the ratio of 
additive genetic variances to phenotypic variance* 

Dudley# J.W. et al* (1967) Plant breeding programme 
can be divided in to three stage s 
1® Creation of a pool of variable germ plasm® 

2® Selection of superior individuals from the pool# and 
3* Utilization of selected individuals to create a superior 
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vaffisty* Estlraates of gonatic vaxianc© and heritabill'ty 
can be invitable in all the three stage* The methods 
for the estimation of heritability are parent off regression 
(Fisher 1918# Luse 1940# Robinson# et al* 1949)* Variance 
components (Fishar 1918# Mathes 1949) use of genetically 
uniform population Luse 1948)# use of F 2 and back cross 
proganies (Fray and Homer 1957) Constant parent regression 
(Crifflng 1950)# Component analysis (Rtjmpeckes and Allard 
1952) and estimate of combining ability variance CCurnow 
1961 et al®)* Genetic advance or genetic grain is still a 
more useful estixnate. It is important for genotypic value 
in new population# in constrast to the post population® The 
genetic grain depends upon® 

The amount of genetic variability i®©® the magnitude 
of differences among different individual in the base popu- 

The magnitude of masking effect the environmental and 
interaction components of variability on the genetic diversity# 
and the intensity of selection (Comstock 1952)et al«)® 

The genetic grain is a product of heritability and 
selection differential expressed in term of phenotypic 
standard deviation of that characters. Heritability and 
genetic advance both are the coni>onents of direct selection 
it is necessary to utilize heritability# estimates in 
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conjugation with selection differential which would indicate 
the expected genetic grain, the work done on the heritabillty y 

and genetic grain in barley by various workers is summarised I 

as under® 

Glass, R«L« et al» (1967) reported high heritabillty 
estimates for days to heading and plant height and low 
haritability for yield# 

Borthakur, et al« (1970)# Reported that haritability 
of Kamal weight was 25 #8% to 23 #9% and genetic advance ranged 
from 6*5 to 14 #2% hi^h heritabillty in broad«-sense and high 

*■- 

genetic advance for grain yield and grains per spike were > 

reported by Sethi and Singh (1971)* 

'' 

Nasr et al. (1972) observed medium to high heritabillty ’ 
for 1000 Kernel weight and plant height and slightly low 

for grain yield® i 

Kerry and Yap (1972)* Reported high heritabillty both 

E? 

for agronomical as well as morphological traits* 

Studies of Aeikgoz (1973) mm also confirmed that 
heritabillty was significant for plant highet, grain ^ 

weight and grain per plant* ' 

Abo-»Pl'»encin et al (1975) observed in all the cosHbina» f 


tions that differences between broad-sense and narrow sense 
heritabillty were fairly small expressed can of spikelets per 
spike* 




Dixit# et al« (1979) reported high heritability 
for days to heading, plant height, spikelet per spike and 
grain yield* Expected genetic advance in percetage of mean 
was maximum for Tiller's per plant followed by plant height 
and grain yield* 

Gulati and Murty, (1979). Reported high heritability 
for components traits, whereas, tiller's per plant, grain 
per spike and grain yield per plant bed low values. 

Bainiwal, C.R. et al. (1984). Data are presented 
on the genetic components of variance for yield. Ear length 
and grain/earfrom an 8 x 8 half diallal studied at Hissar, 

Gene effects were note altered by treatment (drilling Vs 
spaced planning, cutting vs no catting) • 

Tong, Z.K. et al. (1984). In a study (1980-81) of 
8 character's in 2 hybrid of six rowed barley and heading 
data hed the highest heritability value. Heritability for lengtl 
of main ear, grain no. main ear differed significantly in 
the different hybrids, Heritability for heading data, 
length ©f main ear, grain ntamber main ear and grain set of 
the trispikelete was higher in the two rowed hybrid and 
heritability for 1000 grain weight and ear number* per 
plant was highest in the six rowed hybrids. Expected genetic 
advance for ear number plant was relatively high in most 
©f thehybrids and was positively correlated with the 
difference between the parents for all the characters. 






Karim^ M.A. and Yonsif# N.K® (1986)* Genetic variance 
data from work In Iraq for heights tiller number and grain 
yield and its compoents in the parental# P 2 and Back 

cross generations# of the H« distichon (Hordimii valgare L*) 
crossed clippes x Bussele and A16 X aswad# Grain yield 
was mainly inflluenced by dominance and epistatic 
effects in A16 x asward and by additve and non-additive 
effects in clipper X bussele* 

Singh# S*S* (1987). Days to 75% heading had the maximxan 
direct effect on yield at the genotypic level and ntariber 
of ear per plant at the phenotypic level in 11 varieties 
under irregated conditions in rainfed conditions ear 
length# number of ear per plant days to 75% maturity# 

Number of spikelets/spike and number of grain per spike 
exerted a direct effect on yield of the genotypic '.'level 
while niarr.ber of ear/spike and niimber of grains per spike 
bed the greatest effect at the phenotypic level# under 
lete sown conditions that grain yield was directly influ- 
enced by the niamber of grain per spike# plant bight' days 
to 75% maturity and 1000 grain weight at the genotypic 
level and by all the character* s except number of spikeJAt 
per spike of the phenotypic level. The expected genetic 
grains through selection using discriminant function were 
17.4# 12.4 and 12.1% under irrigated rainfed and late 
sown conditions# respectively. 
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Singh® S»S« (1989) • Yield and 8 yield component, 
at pH 8®5-“10®0 ^eritability estimates and correlations 
among traits indicated that production tiller per plant 
day to flowering days to maturity and 200 grain weight 
would be the most useful selection criteria* 



3* CORRELATION Am:> PATH ANALYSIS $ 

Tandon# <7aln« K»B* and et al« Cl968)^ expre** 

ssed the genetic basis of the association between yield 
per plant, tiller/plant# grain/spike and 1000 kernel 
weight most of the association were found to be due to 
linkage, pleiotropy was established only in case of asso- 
ciation between grain/ear and 1000 grain weight, environ- 
mental component of association were found to be consid- 
erable importance in several cases Corelation and Foote 
(1968^ observed negative association of kernels head and 
weight of kernels® 

Kulicenko# and et al* (1969)® Reported a positive 
correlation between the 1000 kernels weight and grain/ear. 

F 

Usikova, A*A® (1969). The correlation and herita- 

f 

bility and characters and spring barley, observed that ‘ 

the correlatioT' between grain/ear and grain yield was 
higher then grain size and grain yield* Protein content 
was slightly related to grain size* 




N'urty and et al* (1969) • s'tudied correlation 
coefficient between protein content and 1000 kernel 
weighty? which was 0.68* 

Sharma# D, (1970) observed that grain yield was 
positively and significantly associated with heading data. 
Plant height# productive tillers/plant# 1000 kernel weight 
and straw yield. 


grain/spike# productive tillers# splkeletes per spike 
and ear weight. 

Singh# M. and et al. (1973). observation of ten 
yield characters in 30 varieties indicated that number 
of tillers and ear weight had the most influence on grain 

y ield ® 

Morri# M.I. and et al. (1975). Studied that grain 
weight was positively associated with height but was 
independent of head number and spike length# while it was 
negative associated with spikelete per spike# height was 


r« 





Independent of head number but , 

with both spike length and spike 1-it.v/ii 

was also positively associated with ir/ir-"';;--,-. 

spikelets per spike^ strong positi'?a cv 

grain/plant tillers/plantf grain w«i-gh4-. ari riart 

were recorded by grafius &nc Cckli I'J Jt-S;. /. 

and Nare and Khoyrallah (1976)# Seheir {I'i'rc.-l rc-ivertcno. 

negative correlation between proteiu rocisrt 7_i:& c:ral“: 

yield. 


Samtha# I,M. and et. el« ilB79i : 
correlation between grain v/eight and p: 

Singhs R*B, and et al« C197S}® s 
and significant correlation between h.,-: 
yield while harvest index had. signifief 


association with days to 
length « 


hesdinc- pA^r.i 


Singh, S,K, and et al, (1975) cbtiierT&i frr:-. i/. 
study of six characters in 60 iKC-igeror.;'; s-iiu 
genotypes grown in saline^alkali sci^ of rjoi*- H-.: '.....c 

genotypic correlation of spdk© isnorthf. gm-::, r. .".7 7 '--;r 

ear, number of ear bearing tillers anc nc.;.:'.-'-.;..':' .. •. 'vn 

grain yield per plant were positlrs it 

height was negative. The nuiKber of ..r....... '.7 

showed the highest direct effect on \ ;c, :i.- 5 r 
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followed by harvest index but these direct effects were 
reduced by the negative indirect effects of plant height 
spike length and harvest index on the number of ear bearing 
tillers* and plant height, spike length and nmnber of ear 
bearing tillers on harvest index* 

Relndergs, E* and park, S»J* et al* (1980) observed 
data from an experiment with 20 homozygous lines (DCC# 

PEA 9635) were reanalysed using a path coefficient method. 
Heading data, plant height, number of grain per plot and 

i 

grain weight were more variable in hill plots then in row 
plots* The coefficient of variation for number of grain 
per spike were similar in both plot types* In hill plots 

m 

over a range of environment and densities, this characters 
was more highly correlated with yield than any other* The 
analysis Indicated the in^ortance of the number of grain 
per spike as determinents of yield. 

I 

Tewari and Chandra (1980). Twenty five varieties 
from the Bichpuri college were grown in 1976-77 and 78 
seven characters were examined by path coefficient analysis 
data are presented on the yield cOTiponents that made the 
greatest contributions to grain yield of the genotypic 
and phenotypic levels in each year indicated that only 
spikelet number/spike, 250 grain weight and number of ear I 

bearing tillers/plant contributed more directly to yield 
in both years. 
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Khodzhakulov# T* (1980) observed that the results 
are presented of analysis of correlation between yield 
components* The coefficient of correlation varied according 
to environTOntal condition and agronomic practices « but 
successfully used as the basis for selection for high yield# 
grain set and tillers number. 

Glukhovtsev# V.V. (1982). In a study of 10 stable 
lines of different origin (100 plant each)# a positive 
correlation was found between number of grain from the 
main ear and yield (r = 0.87 in drought years and r = 0.91 
in wet years). Number of fertile tillers was correlated 
with grain wieght/plant (r » 0.93 in wet years and r » 0.49 
in drought years)# as was total tiller number (r ® 0.61 
under drought and r * 0.46 in wet conditions). It is 
concluded that proturely tillering froms may be better able 
to arthsland the unfavourable effect of drought and that is 
inadvisable to use varieties with weak tillering for 
breeding purposes . 

Singh# R.R.# Singh# R.V. and et al. (1983) Path 
coefficient of data on yield and 7 yield related characters 
in 32 varieties and this analysis in dicated significant 
differences between varieties for all characters® Number of 
grain per ear# test weight# ear length and days to flowering 
had the strongest correlation with yield. 
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Ayiecho^ P,0. and et al« (1983)* Grain yield, three 
yield components and grain nitrogen and mositure contents 
were investigated in a diallel cross with out reciprocals, 
invalving four two rowed and three six- rowed varieties. Grain 
yield per plant and ear per plant, were positively correlated 
in both ear row types. In the two rowed parents, ear per 
plant and grains per ear contributed significantly to grain 
yield. Negative correlations were observed between grain 
yield and grain N content and between grain weight and grain 
moisture content. 

Babayan and et al (1984) observed that seeds of 14 
winted barley cv« differing in grain protein contents were 
grown in rolls of damp filter paper and polythene film. 

A close correlation between linear growth, dry out, of 10 to 
12 days old seed lings and grain protein content was observed 
(r » t 0.7 - 0.8) . 

Gupta S.C* and et al (1984) observed that in trials 
of 15 varieties grown on normal or saline soil, grain yield 
was strongly and positively correlated with number of tillers 
per plant and 1000 grain wieght on normal soil and with 
germination and number of tillers per plant on saline soil. 

Kirtok, Y. and colkepen, M. (1985). path coefficient 
analysis based on phenotypic correlation coefficient obtained 
in 5 years, trail involving a total of 49 varieties was applied 
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to yield per plant and seven related trails® The components 
contributing directly to yield differed according to year ; 

but 1000 grain weight# ear length and nunAser of grains/ear ' 

generally bad marked direct effect on yield, 

Thomas# W.T.B, and et al® (1985)® observed that phenotypic 
correlations were generally lower than the additive genetic 
correlations and occasslonaly of different high yield per 
plant showed hight dominance genetic correlation with grain 
number and 1000 grain weight® Additive and dominance genetic 
correlations confirmed associations of the erectaides dwarfing 
gene with low 1000 grain weight and yield® 


2 

Palsson# H« (1987), ear per m # grain per ear and 
1000 grain wieght were examined in about 300 spring barley 
breeding lines in 1987 and observed that all components 
showed considerable genetic variation in relation to environ- 
mental variation# but ears/n? was greatly affected by the 
environmental* The 1000 grain weight was closely correlated 
with yield (r * 0®63) probably because of lodging in many 
varieties resulted in poor grain filling# resistance to lodging 
shortly after heading was closely correlated (r * 0*73) 
with grain yield. The components were negatively correlated 
among themselves, making it difficult to identify one yield 
component to select it for yield improvement programe. 

Singh# M«K®# Pandey# R-L, and Singh# R.P® (1987). 

On a saline soil (Ec 45 ds/m) 60 naked grained lines were 


















evaluated for yield and its components. Yield were signi- 
ficantly correlated with number of productive tillers, plant 
hight and number of nodes/plant, days to heading and spike 
length had high and a positive direct effects on yield® 

Larik, A.S. and et al (1987) correlation coefficient 
were calculated in all possible combinations between plant 
height# spike number# spikelesper spike# grain per spike 


and grain yield per ftant in 5 cultivars 


ilete per spike 


and grains per spike had a long positive association with 
grain yield. Path coefficient analysis and the computation 
of selection indices confirmed that spikelet per spike and 
grain per spike were the major components influencing grain 
yield and also indicated that selection based on these traits 
would be useful in producing high yielding cultivars . 

Yadava H.S. and et al« (1988) path coefficient analysis 
of parents and of ( Hordium vulqare L.) and results indicated 
that protein content and plumpness of grains# and protein 
content and 1000 grain weight had the greatest direct 
effects on grain yield in parents and P^s respectively. In 
the parent & P^^s starch and crudefbre content of the grain# 
and plumpness in the latter case# showed direct positive 
effect on 1000 grain weight. 

Kim# S.J.# Chung# D®H. and et al. (1989). from the 
collection at the barley 131 lines were selected and subjected 
to principle components analysis# the first component seamed 






to cresspond to culm length# spike length and own 
length the second to days to heading and maturity and the 
Illrd and foruth the to spike length and yield components 
The Q~*correlation analysis assigned the lines to 11 
groups • 
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MATERIALS AI^ METHODS 

I 

I-; 

mTERi.\i.s s : } 

' 

Thirteen (13) varieties of barley ( Hordium vulqare Le) 
was brought for the present investigational the basis of their- 
genetic diversity. They had been obtained from the C»S*A» 
University of Agriculture and Technology# Kanpur U*P* All 

■ 

the thirteen (13) varieties have been shown in the following 
table No* 1 * 

table "» 1 

S#No. Varieties Sv^^bol used 


1. 

K - 

370 

1 

2, 

K - 

329 

2 

3. 

Jyoti 

3 

4. 

DL - 36 

4 

5* 

K»257 

5 

^ * 

K - 

71 

6 

i ® 

K - 

273 

7 

8 * 

K ° 

226 

8 

9« 

K - 

252 

9 

10 * 

K » 

318 

10 

11 * 

K - 

366 

11 

12 * 

K » 

169 

12 


13 


DL - 481 


13 


A) FIELD LAYOUT 


The material v;s,c aovn in the 



design with three replications on 13^ llSl- iaxrl:, 

treatment was sown in a plot of 2 rows each 4 meter long# 
spaced 50 cm apart. An approximate spaced of 5 cm. between 
the plant was maintained. The experiment was conducted at the 
college form of B.N. (PG) college Rath (Hamirpur) U.P* 



Days to flower (X^^) 
Height of plant (X^) 


iii) 


The plant height was measured from bottom to top. 
Number of tillers per plant (x^) 

All the characters arising from the same node were 


committed ® 


iv) Length ©f ear Cx^) 
v) No. of spilelete per spike (x^) 
■vi) Days to maturity (X-) 
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vii) 

No. of seed per 

ear (x^) 

viii) 

100 seed weight 

(Xg) 

ix) 

Yield per plant 

(Xg) 


(C) STATISTICAL METHODS * 

: it is the sum of measurements or observations 
divided by their number. Thus for each character the 
observation of 15 plants was averaged in accordance w 
the following formula. 

M SX 

Mean * - — jj- 

where 

SX ® Sum of all the observations 
N = Number of observations 

2) Analysis of variance i The procedure for analysis of 
variance of each character for randomised block desig: 
is as given below s 

STEP - I s 

First the variety total (T) # the replication total 
(GT) were obtained in accordance with the following 


table - 2 



STEP » III s 

The sum of suqare were arranged in the following tabX 
to test the significants of differences between treatment. 
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TABLE NO. 3 


S.No* Source 

D.P. 

s.s. 

M.S.S. 

V • 

F .value 
5% 1% 

1 e Replication 

(R-1) 

r 




2 ® Treatment 

(T-1) 

t 


Vt/Ve 


3 . Error 

(R-1) (T-1) 

e 

V 

e 



Total 

If the variance 

ratio (V^/Ve) 

for 

treatment 

lesser 

than the 


t^able value of 5 percent level of significance of the 
difference between treatment are considered to be not signi- 
ficant and vice versa. 

Component of Variance s 

Considering that all the varieties tested here were 
genetically uniform the expected mean Siam of squares for 
error (M.Se)# i.e. 6g will be purely random environmental 
varieties. The mean sum of squares between varieties will 
consist of the variances. 

i) Attributable to varietal differences (Genotypic 
differences) and 
ii) Due to environment. 

Variation among individual of genotypic. Thus the 


expected mean of sum of square would be follows 






E (MeSv: 


E (M,Se) 


the re f ore < 


+ r 6 


M.Sv “■ M«Se 


Phenotypic variance ( 6‘ 


6I + 6t 


TABLE NO, 4 


S.No. Components 


Days to flower 

Height of plant 

No, of tillers per plant 

Length of ear 

No, of spike lete per spike 

Days to maturity 

No® of seed per ear 

100 seed weight 

yield per plant 



Coefficient of variation were calculated as follows s 


X 100 


genotypic coefficient of variation (G.C.V. 


/"""^ ""^2 


X 100 



Expectation of mean of sxjm of products follows the 
san?e principles as those mean sum of squares. 


Thus 


el e2 


Hence 


’gig 2 


MSPv - MSPe 


iii ) R.S.P. 


Uiunbt 

iv) Error# 

S.P. » T 

Comoonent of 

covariance 


C } r it 'g’hiilitv ( Broad sense ) t 

' {zZi(s rs-tio of osnetYpic vsrisKC’vi ‘■'^c ci-.'o.,..'.. 


■s/ariance 


Formula 


(h‘) 


Heritability 


d) Analysis of covariance s 

The method of calculation different sum of 
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%lp2 “ ^glg2 ”** ^ele2 

These components were calculated and were sunsnerised 
in the following table 5. 


S®No* Characters Components 

^gig2 ^ele2 ^plp2 

1 . Days to flower vs . 
height of plant 

2* Days to flower vs. 

No. of tiller per plant 

3» Days to flower vs* length 
of ear 

4. Days to flower Vs. 

^o» of spikelet per spike 

5. Days to flower Vs* 

Days to maturity 

6. Days to flower Vs. 

No® of seed per ear 

7* Days to flower Vs* 

100 seed weight 

8® Days to flower Vs* 
yield per plant 

9® Height of plant Vs* 

No. of tiller per plant 




I 

f 

I 

te 

1 

f/ 

■ 


10m Height of plant Vs^ 

Length of ear per plant 



11® Height of plant Vs 

Mo* of spikelet per plant 


12* Height of plant Vs 
days to maturity 

13 Height of plant Vs 
No* of seed per ear 

14* Height of plant V/s 
100 seed weight 

15. Height of plant Vs 
yield per plant 

16. No. of tiller per plant Vs 
length of ear 

17. Mo. of tiller per plant Vs 
No. of spikelet per spike 

18. No. of tiller per plant Vs 
Day to maturity 

19. Mo. of tiller per plant Vs 
No® of seed per ear 

20 ® No. of tiller per plant Vs 
100 seed weight 

21. Mo. of tiller per plant Vs 
yield per plant 

22. Length of ear Vs. Mo* of 
spikelet per spike 

23. Length of ear Vs/ days 
to maturity 


24. Length of ear Vs 


m 


iSli 

24® Length of ear Vs 

No® of seed per ear. 

25® Length of ear Vs 
100 seed weight 

26* Length of ear Vs. 
yield per plant 

27. No. of spitelet per spike Vs 
Days to maturity. 

28. No. of spike lete per spike Vs 
No. of seed per ear. 

29. No. of spikelete per spike Vs 
100 seed weight 

30. No. of spikelet per spike Vs 
yield per plant 

31. Days to maturity Vs 
No* of seed per ^ar 

32 Days to maturity Vs 
100 seed weight 

33® Days to maturity Vs. 

Yield per plant. 

34® No. of seed per ear Vs 

100 seed weight 

35. No. of seed per ear Vs. 

Yield per plant 

36. 100 seed weight Vs. 
yield per plant. 



Genotypic correlation coetticienc. was caiWA* 

following formula as suggested by Robinson et al 
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b) Genotypic variance of X = M-S-S , . Treat. (x)-M.S.S. error(X) 


(B) Phenotypic correlation coefficient t 

It was calculated by the following formula suggested 
by Robinson et al« (1951) • 

Phenotypic correlation - - £t!^ ag^^S -£2S § . rlW , ce 

/ Ph.V. for Ixl X PhoV. for & (y) 

where 

PhaV. for X * Phenotypic variance for X 
PheVe for Y * Genotypic variance for y 
X and y are two variables. 

» ^ M.S.P. Treat (XY) 

a) Phenotypic Covariance = — 

. V ^ M.S.S. Treat (y) 

b) Phenotypic variance of X » - — — 

c) Phenotypic variance of y * 


MeS eS e Trsat Cy ) 
r 


(C) Environmental correlation coefficient s 

Environmental correlation coefficient (re) was determined 
by the following formula t 

S«P, XY (Error lines) 

j.@ sat ' 

/"mmy x.s.s. (y) 

where 

re « Environmental correlation coefficient 
SoP.(xy) = Sum of products of xy 
ScP®(X) a* Sum of square of X 
ScP.Cy) = Sum of square of y 













The path coefficient from X^ to y 


6X, 

- «b* The path coefficient from X^ to y 


The Path coefficient from X^ to y 


Thus t r(Xj^y) sb a + rlX^^X^) b + r (X^^X^) C 

The correlation between X^^ and y may be partitional 
with three parts namely “ 

i) Due to direct effect of X^ on y each amount to *a* 

ii) Due to indirect effect of X^^ on y Via X2 which amounts 
to r (X^Xg) *h' and 

iii) Due to indirect eff2ct of X^^ on the via X^ which equals 
r = X^) *c' 


Thus s 

We get the simultaneous equation - 

rCXj^y) « a + r (x^Xg) b 4- r ix^f X^) C 

rCX 2 y) ® r (XgX^^) a 4- b + r (X 2 # x^) *c* 

r(X„v) = r (X-.X« ) a 4- r (X-# X«) b 4- C r (ReY) 


rCx^y) = r (x^X^^) a + r ^2^ b 4- C r vR 

It was used as follows s 
» 1-a^-b^-c^ » 2 x(Xj Xg) ab 23(X,X,) ac 


:X2X2) be. 


^14 ■** ^12 ^24 ^13 ^34 




Hi 

in 


I 


tilii 


f'-4 




^■1 





p 

‘’21 14 


4 ^ “23 ^34 


^34 * ^31 ^14 ^32 ^24 ^34 


where 


b# and P24, * C» 


The different path coefficient were 
the help of elimination procedure* 


calculated with 


Residual effect ; 

It was calculated with the following formul* 


1. t + P24 ^34 * ^^14 ^13 ^34 "*■ ^^24 ^23”^34 

4 14 


44 * ^14 ^14 * ^24 ^24 + '■34 -^ 3 - 


'‘r4 ' '' 1 - (Pi4®14> - ‘h4 ^24> ' ‘^34 34> 


C alculation of direct an d indirect ..eff ect s 

a) For (X^) and (X^) 

Direct effect 

Indirect effect via CX2) “ ^24 ^12 
Indirect effect via (X^) « P34 


b) for(X2) and (X^! 


Direct effect 


Indirect effect via (X^^) = rj^2 
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'■'Vs. 




EXPERIMEOTAL FINDINGS 

Yield is a ccanplex character* s and therefore^ 
selection can not be made if some other phenotypically 
distinguishable character* s or character's are not positively 
associated with the yielding ability. The present experiment 
had been conduct3d to determine there character* s who are 
directly or indirectly related to increase the grain yield. 

Experiments conducted during the course of investi- 
gation included the following studies s 

A) To estimate the genotypic and phenotypic variabilities. 

B) To estimate the correlation coefficient among the 
character's. 

C) Path analysis 

D) Heritability and genetic advance 


The results obtained from these studies are presented 


below * 


Analysis of variance s 

All the thirteen varieties used in this experiment 
were found highly significant for all the nine characters. 

On the basis of variability present in these materials# it 
is clear that the choice of the varieties was suitable for the 
estimation ©f selection parameters. Mean sum of square and 
variance ratios for all the nine characters has been 



and height of plant (29.47160) were found high* The phenotyp 
variances of p4ant of height (54 .95650) were also found high 


with recessive genes with the phenotypic and genotypic 


The genotypic variability of almost all characters 


yield per plant (20.34365) showed the highest geno 
variability followed by Length of ear (9.38228). Oi 
otherhand the phenotypic variabilities were also f< 
satisfactory, specially yield per plant (34.89270) 
Tiller per plant (25.69249), showed the high varial 
on the whole, these variabilities indicated that t 
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breeding progranroe with the help of these characters can be 
adopted® Table Mo® 10. 

B) Estimation of the correlation coefficient f 

Compoent of covariance were calculated for the 
different coubinations of characters before the calculation 
of corielation coefficients. The genotypic# phenotypic and 
environmental covariance were calculated and they have been 
shown in Table No. 10* 

Out of 36# 19 genotypic and 20 phenotypic covariance# 
were found positive# some of then were high which indicated 
abcut better association with these respective combinations 
of the characters Table No. 11. 

a) Simple correlation s 

Simple genetypic and phenotypic correlation of different 
pairs of characters had been calculated and they have been 
presented in table s 

Out of 36# 10 ccxnbinations showed positive and signifi“ 
cant result of correlation viz days to s. flower Vs No. of 
spikelet per spike (0.35592)# height of plant vs days to 
maturity (0.99974)# No. Tiller per plant Vs yield 
per plant (0.46284)# length of ear Vs No. of spikelet per 
spike (0®43982)# length of ear days to maturity (0.35072). 
Length of ear Vs. No. of seed per ear (0.46157)# length 
of ear vs yield per plant (0.71488)# N^. of spikelet per 



ear (0o94i50K' 


per spike Vs yield per plant (0.97531) Ko. of seed per 
ear Vs yield per plant (0.91496). 


Out of 36, 15 conOainations showed negative and 
significant result of correlation viz days to flower ¥s 
Height of plant («0. 57977), Bays to flower Vs Ho. of tiller 
per plant (-0,47482), Days to flower Vs. length of ear 
(-0.34167), Days to flower Vs. Days to maturity (-0.70556) 

Days to flower Vs. 100 seed weight (—0.48347), Height of 
plant Vs. No. of spikelete per spike (-0.56951), Height 
of plant Vs No® of Seed per ear (—0.98233), H©ight of plant 
Vs. yield per plant (-0*67055), Length of ear Vs. 100 seed 
weight (-0.34829), No. of spikelete per spike vs Days to 
maturity (—0.50395) No. of spikelete per spike Vs 100 seed 
weight (-0.74082), Days to maturity Vs. No. of seed per 
ear (-0,81155), days to maturity Vs yield per plant (-0.86339) 
No. of seed per ear Vs 100 seed weight (-0.99806), 100 
seed weight Vs yield per plant (-0.99522). 


b) Correlation of characters with yieM * 

1 ® Positive and significant correlation wlth_y ield s 

Following characters showed positive and significant 

correlations with yield. 


No. of tiller per plant (0.46284), length of ear 
(0.71488), No. of spikelete per spike (0.97.531), No. of 







see<a per ear (0.91436), 

2 ® ^eg^tiye and significant correlation with yield, i 

Following characters were found Negatively signi- 
ficantly correlated *ith yield. 

Height of plant (-0.67055), 100 seed weight (-0.93522), 
Bays to maturity (-0.86339). 

3 . Positive and significant correlation m among the 
characters i 

Following combination of character's were found positive 
and significant. Days to flower and No. of spikelet per spike 
(0.35592), length of ear and no. of spikelete per spike 
(0.43982), length of ear and Days to maturity. (0.35072), 
length of ear and No* of seed per ear (0.46157), No. of spikelet 
per spike and No* of seed per ear (0.94150). 

4 ® feoative and significant correlation among the characters s 

Following combinatlcm of character were found Negative 

and significant. 

Days to flower and height of plant (-0.57977), Days 
to flower and No. of tiller per plant (-0.47482), Days to 
flower and length of ear (-0.34167), Days to flower and Days 
to maturity (-0.70556) Days to flower and 100 seed weight 
(-0.48341), Height of plant and No. of spikelet per spike 



:ompon€ 


The path coefficient was carried out to partition the 
observed relationship between yield and its conpoents into 
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direct and indirect effects. The observed total genotypic 
correlatito coefficient between yield and its components was 
partitioned into direct and indirect effects# the estimates 
of direct and indirect effect are presented in table Ho« 13® 

The result of path analysis showing effect and c@U” 
sation of eight characters on average yield per plant in 
( Hordlum vulaare L.) are described below s 

1. Height of plant Vs Yield per plant * 

Negative and significant m correlation value of height 
of plant showed true genetic associationship with yield per 
plant (“•0.67055). The direct effect of Height of plant on 
yield was found Negative (-2*28281) with high magnitude. 
Indirect effect of height of plant via No. of seed per ear 
(-1.93761)# Height of plant via Days to flower (-0.47502)# 
were found negative . The indirect effect of height of plant 
via No* of tillers per plant (0*00702)# Height of plant via 
length of ear (0.39597)# Height of plant via No. of spikelet 
per spite (1.96719)# Might of plant via Days to maturity 
(1,45971)# Height of plant via 100 seed wleght (0.19499) 
were found positive. 

2 . No . of tiller pe r plant Vs yield ._,per_,plMlt s 

Positive and significant correlation value of No. of 
Tiller per plant with yield showed true genetic associationship 
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with yield per plant (0.46284). The direct effect of No* of 
tiller per plant on yield was found positive (0.65061) with 
High magnitude. Indirect effect of Mo. of tiller per plant 
via days to flower (•”0.38903), No. of tiller per plant via 
Height of plant C~0. 02462), Mo. of tiller per plant fia No. of 
spike lete per spike (-0. 28869) No. of tiller per plant via 
100 seed weight (-0.10759) were found negative, the indirect 
effect of No. of tiller per plant via length of ear (0.26837), 
Mo. of tiller per plant via days to maturity (0.06716), 

No. of tiller per plant via Mo. of seed per ear (0.28663) 
were found positive but how in magnitude* 

3 « Length of ear per plant Vs yield per plant s 

Positive and significant correlation value of length 
of ear with yield showed true genetic associationship. The 
direct efeect of length of ear on yield was found positive 
with high magnitude. Indirect effect of length of ear via 
days to flower (-0.27994), length of ear via height of 
plant (~0. 65204), length of ear via No. of spikelet per 
spike (-1.51920) were found negative. The indirect effect 
of length of ear via Mo. of tiller per plant (0.125950), 
Length of ear via days to maturity (0.46552), length 
of oar via No® of seed per ear (0.91042) length of ear via 
100 seed weight (0,27786) were found positive. 


,v ' - ' -.Jt^ TLiiff^ r-r^ ^ 











MOs of spike let per spike 


Leld per plant 


The genotypic correlation of Mo, of spikelet per spil 
¥s yield per plant was found positive and significant 


C 0,97531) which indicated the true relationship betwee 


n thei 


two characters. 


The direct effect of No. of spikelet per spike 
(”►3.45418) was found negative but high in magnitude. 

The indirect effect of this characters via days to 
maturity (-0.66891) were found negative but the indirect 
effect via Days to flower (0,29116), height of plant (1.30008) 
No. of tiller per plant (0.05438), length of ear (0.60792), 

No. of seed per ear (2.25158), 100 seed weight (0.59103) were 
found positive. 


mamcit 


bant s 


The genetic correlation of days to maturity vs yield 
per plant was found negative and significant (-0.86339) which 
indicated the true relationship between these two characters. 

The direct effect of days to maturity (1.32732), was 
found positive and high in raagnitude. 

The indirect effect of this characters via days to 
flower (<-0.57808) Height of plant (-2.51050), No. of 'seed 
per ear (-S1.6007) were found negative but the indirect 
effect via No. of tiller per plant (0.03292), length of ear 




I 




i 


(0®48621)« Ko« of spikelet per spike (1*74074) 100 seed 
weight (0*23878), were found positive* 


6® No* of seed 


ear Vs Yield per plani 


The genotypic correlation of No* of seed per ear 
Vs yield per plant (0.99496) was found positive and slgnificanl 
which indicated the true relationship between these two 
characters* 

The direct effect of No* of seed per ear (1*97247) 
was found positive and high in magnitude. 

The indirect effect of this character via No. of 
spikelet per spike (»3«94297), days to maturity (”1.07719) 
were found negative but the indirect effect via Days to flower 
(0.20973), height of plant (2.24246) No. of tiller per plant 
(0.09454), length of ear (0*63989) and 100 seed weight 
(0.87604) were found positive. 


00 seed weigh 


?s yield per plani 


The genotypic correlation of 100 seed weight Vs« 
yield per plant (”0.93522) was found Negative and significani 
which Indicated the true relationship between these two 

characters ® 

The direct effect of 100 seed weight (”0.79781) was 
found negative but low in magnitude. The indirect effect of 
this character via days to flower (”0*39607) i length of 






ear (-0®48283)<? Days to maturity (-0.39723)# Mo. of seed 
per ear (-fi.ieseg)# were also found negative but the 
indirect effect via height of plant (0.55795) Mo« of 
tiller per plant (0.08774) and No. of spihelet per spike 
(2.55892)# were found positive. 


D) Herttabilitv and Genetic advance s 

Among all nine characters days to flower (82.56080)# 
Height of plant (53.62715)# No. of tiller per plant (68.32810) 
length of ear (68.83229) and No. of spikelet per plant 
(68.18720)# showed high heritability i.e. more than 50% 
other character showed medium heritabilities (i.e. between 
30-50%) . 

The genetic advance of each characters were found 
low. High heritability and low genetic advance indicated 

about the better choice of selection through these traits. 

Table No® 14® 




■ 


I f 



ANOVA for different chacacter 
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lABLE HO. 8 

Component of Covariance 


S»l\Oo Character Genotypic Phenotypic Environ®* 

Cov Cov.(6 .p,) mental 

^ Cov«(6ej_e 


1. 

Days to flower Vs 

-15*53066 

-16.25983 

-Jg. 62917 


Height of plant 




2, 

Days of flower Vs 





No* of Titles per plant 

-3.24S82 

- 2.64444 

0.60427 

3. 

Days to flower Vs 





Length of ear 

-1.13817 

— 1.26261 

-0.12443 

4. 

Days to flower Vs 





No. of spike let per 
spike. 

2.79226 

3.10940 

0.31714 

5. 

Days to flower Vs • 





Days to maturity 

-4.30662 

- 3.54060 

0.76603 

6. 

Days to flower Vs 





No® of seed per ear 

3.85105 

4.89002 

1.03897 

mm 

t • 

Days to flower Vs® 





100 seed weight 

-0.79029 

- 0.43327 

0,3470a 

8 » 

Days to flower Vs 





Yield per plant 

1.13521 

3.67863 

2.54342 

9. 

ri-eight of plant Vs 





No. of Titler per plant 

0.U8066 

- 0.41338 

-0.49404 

'W'' ® 

Height of plant Vs 





Length of ear 

1.04014 

1.68411 

0.64397 

11. 

Height of plant Vs 





So* of spikelets per 
spike 

-4.88415 

- 3.82238 

1.06177 


12 


Height of plant Vs 
Days to maturity 


7.3380 


10.07201 


2.73397 


13 


Height of plant Vs. 

No® of seed per ear 

14 . Ke ight of plant Vs • 

100 Seed l^eight 

15 e Height of plant Vs 
Yield per plant 

16® No» of Tiller per plant 
Vs. 

Length of ear 

17. No. of Tiller per plant 

Vs 

No. of spikelet per 
spike 

18 . No. of Tiller per plant 

Vs 

Days to maturity 

19. Ho. of Tiller per plant 

Vs 

No. of seed per ear 

20. Mo* of Tiller per plant 

Vs 

100 seed weight 

21. Ho® of Tiller per plant 

Vs 

Yield per plant 

22® Length of ear Vs. 

No® of spikelet per 
spike 

23. Length of ear Vs. 

Day to maturity 

24 o Lenth of ear Vs • 

So. of seed per ear 

25® Length of ear Vs. 

100 seed weight 
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• 16.15543 

■» 2. 85534 

13.30009 

■ 0.43127 

0.34282 

0.77409 

■ 9.80036 

0.03161 

9.83196 

0.17890 

0.26895 

0.09005 

0.18190 

0.36975 

0,18785 

0.08568 

0.23846 

0.15278 

0.60651 

0.12291 

- 0.48360 

0.06039 

- 0.07431 

- 0.13470 

1.71681 

2,88229 

1.16553 

0 .46606 

0.72515 

0.25909 

0.28916 

0.11158 

- 0.17757 

0.93795 

1.65130 

0.71335 

- 0.07593 

- 0.06679 

0.00915 
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Length of ear Vs 
Yield per plant 


1.29099 


1.38057 0.08959 


■ ' r.Qr spike 

Day t© maturity 


.0*97850 »1*16468 -0.18618 


28* 

Ko. of spikelet per spike 
Vs • 

So* of seed per ear 

5,46292 

6.47551 

1,01259 

29. 

Ko* of spikelet per spike 
Vs. 

100 seed weight 

-0,38038 

-0.34692 

0.03346 

30. 

Ho. ©f spikelet per spike 
Vs. 

Yield per plant 

4.14797 

5.17010 

1,02213 

31. 

Days to maturity Vs. 

Mo. of seed per ear 

-3.02179 

-0.30844 

2.71335 

32. 

Days to maturity Vs. 

100 seed weight 

-0,11956 

-0,03285 

0.08670 

33. 

Days to maturity Vs® 

Yield per plant 

-2.85693 

1,06600 

3.92294 

34, 

No. of seed per ear 

Vs. 

100 seed weight 

-1,08120 

-0,34941 

0.73179 

25, 

N'o® of seed per ear 

Vs. 

Yield per plant 

8.27779 

14.93945 

6,66166 

36, 

100 seed weight Vs, 

Yield per plant 

-0.90585 

-0.20339 

0.70242 


'l-W ' 1 





Components of Variance 


S®KC® 

Characters 



2 

e 

1 . 

Days to flower 

24.66239 

29.87179 

5.20940 

2® 

Height of plant 

29.47160 

54.95650 

25.48489 

3* 

No. of tiller per 
ppant 

1.89812 

2.77795 

0.87983 

4. 

Lenght of ear 

0.44995 

0.65369 

0.20374 

5. 

No. of spikelet per 
spike 

2.49559 

3.65991 

1.16432 

6, 

Days to maturity 

1.51064 

4.72222 

3.21154 

7. 

No. of seed per ear 

9.17745 

3 1 a 11254 

21.93509 

8* 

100 seed weight 

0.10564 

0.34404 

0.23899 

9 ® 

Yield per plant 

7.24791 

21.32182 

14.07391 







TABLE HO. 10 

Genotypic and phenotypic coefficient of -variability 


S®NO« 

Character* s 

G.C.V, 

P.C.V. 

1 * 

Days to flower 

6.98193 

7,68403 

2« 

Height of plant 

5,07532 

6,93061 

3, 

No. of tiller per plant 

21.23762 

25.69249 

4. 

Length of ear 

9.38228 

11.30869 

5, 

No* of spikelet per 
spike 

8.S4875 

10.35264 

t' 

'6 . 

Bays to raat-urity 

0,95946 

1,69635 

7, 

No* of seed per ear 

6.20697 

11.42842 

8* 

100 seed weight 

7.22406 

13.03656 

9« 

yieffid per plant 

20.34365 

34,89270 
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TABLE NO. 11 

Sample Genotypic Correlation 
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S oNO® 

Characters 

Correlation 

i* 

Days to flower Vs. Height of plant 

»o. 57977’^ 

^ * 

Days to flower Vs. No. of tiller per 

plant 

-0.47482* 

3* 

Days to flower Vs. Length of ear 

-0,34167* 

4. 

Vs. No. of spikelet per 



spike 

0.35592 

' 5* 

Vs. Bays to maturity 

-0,70556* 

6. 

Vs. No. of speed per ear 

0.25598 

7. 

Vs. 100 seed weight 

-0,48341* 

8. 

Vs. yield per plant 

0.08491 

9 ® 

Height of plant Vs. No. of Tiller per plant 

0.01078 

10 ® 

Vs. Length of ear 

0.28563 

11. 

Vs. No. of spikelet per 
spike 

-0.56951* 

12. 

Vs. Days to maturity 

0.99974* 

13o 

Vs. No* of seed per ear 

-0,98233* 

14® 

Vs. 100 seed weight 

-0.24441 

15® 

Vs. yield per plant 

-0,67055* 

16e 

No. of Tiller per plant 



Vs. Length of ear 

0.19358 










17 


Vs» No* of spikelet ear 


0*08358 




rwr ? 


Vs. Days to maturity 


0*05060 


Vs. No* of seed per e« 


0.14532 


®s. 100 seed weight 


0*13486 


Vs. yield per plant 


0,46284 


jength of ear Vs, No, of spikelet per 


0,43982 


Vs, Days to maturity 


0,35072 


Vs, No. of seed per ei 


0.46157 


Vs, 100 seed weight 


•0.34829 


Vs. yield per plant 


0.71488 


No, of spikelet per spike 

Vs. Bays to maturity 


•0.50395 


Vs, No, of seed per ear 


0,94150 


Vs, 100 seed weight 


•0,74082 


Vs® Yield per plant 


0.97531 


31® Days to matyrityVs. No. of seed per ear 


•0.8115* 


Vs. 100 seed weight 


•0,29927 


Vs, yield per plant 


U86339 


i'o® of seed per ear 

Vs* 100 seed weight 


-0,99806 


Vs, yield per plant 


0.91496 


100 seed weight Vs. yield per plant 


•0*99522 


^Significant at 5% level. 
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TABLE NO, 14 

Heritability and Genetic advance 


S^No* 

Character' s 

Heritibility 

% 

Genetic advano 
% 

1 • 

Days to flower 

82.56080 

9,29548 

2, 

Height of plant 

53.62715 

8.18958 

3. 

Ho. of tiller per plant 

68.32810 

2.34600 

4. 

Length of ear 

68.83229 

1,14643 

5. 

No. of spikelet per spike 

68.18720 

2.68723 

6. 

Days to maturity 

31.99095 

1.43208 

T ® 

No. of seed per ear 

29.49759 

3.38939 

8® 

100 seed weight 

30.70694 

0.37103 

9® 

yield per plant 

33.99293 

3.23346 
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et ai (1968) 

Reported positive and significant C( 
with No. of tiller per plant and Mo 


(1970) . 

Found positive association of yield with Mo 
per plant. 


Sethi and Singh (1971) 

Observed that grain yield was po; 

with No. of seed per ear. 


(1979) 


Found Negative 


Observe^ 
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c-“.fcCt£ hac higher positive value then the direct effect 
The ^'50Pitive crrrelation might had come due to this direct 

•=? f. f €' Ct . 

The correlation of No* of spikelet per ear with 
yield was found positive and significant but direct effect 
o£ tr.is. characters on yield was found negative so# positive 
correlation suddenly has come positive due to the indirect 
effect. The indirect effect of No. of spikelet on yield Vs 
No. of seed per ear and height of plant were found positive 
and high. 

The direct effect of days to maturity on yield was 
found positive but the corr^slation value negative this 
negative correlation value might have cc«ne due to height 
ot plant which has the negative and high magnitude of 
indirect effect. 

The correlation of No. of seed per ear and yield 
wa#i Louiiti positive and significant. The direct effect of 
nun’iber of se*rd on yield was also found positive* 

iOO seed weight was found negatively correlation 
with yield and direct effect was also found negative but 
the highest magnitude of negative effect was found via no* of 

seftl per ear. 

Re*5idual effect indicated that the about 80?C yield 
i^as contributed by the characters choosen in the present 


estimation 







thrcug’*a wnlch the direct za selection can be done® Keace 
sixTiUltaneousl/ procedure will be under which short statured 
earl;/ ir,atuiity plant which high number of tiller# long 
ear's and more S'~eded ear will be consider* 


Days to flower height of plant. No* of tiller per 
plant, length of ear, and No* of spikelet per ear exhibited 
high heritability percentage were as rase of the character 
were found with medium heritability* The genetic advance 
of all the characters on low. The high or medium haritability 
and low genetic advance indicated that the selection through 
their character's will be faithful for the improvement of 
the crop t^jrough selection breeding programme* 


r.liojid i'e selected or 










' v-i 




SUMMM?Y 




The pre&ent investigation, “a study of genetics 
of yield components in barley ( Hordium vulgare l,*)*® had 
been started during the rabi season of 199l»92, 

The seed of thirteen varieties of barley were obtained 
from Brahmanand Mahavidyalaya, Rath (Hamirpur) u,P. The 
material was sewn on the farm of Brahmanand Mahavidyalaya, 

Rath, Hamirpur (U.P.) in Randomized block Design with three 
replications, it was swn on Notaember 13, 1991, 

Thirteen varieties of Barley namely k-370, k- 329, Jyoti, 
DL-36, K-257, K-71, K-273, K-226, K-252, K-318, K»366, K-169 
and DL-4S1, were sown for the investigation. The data viz. 

Day to flower 

Height of plant 

Ho, of tiller per plant 

Length of ear 

No, of spike let per spike 

Days to naturity 

Ho . of seed per ear 

100 seed weight 

Yield per plant had been recorded proper statistical 
nethod had been adopted for the following calculations, 

3.® of variance 

2* To estimate genotypic and phenotypic variations 
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3^ TO esti^^ate correlation coefficients 
4* To estimate direct and indriect effect of different 
characters on yield through path analysis* 

5* Hcritability and genetic advance. 

'The genotypic as well as phenotypic variability of all 
characters except day to maturity were found high which 
Indicated that the selection can te made through this 
characters , 

The genotypic correlation of yield with No, of tiller 
per plant, length of ear. No, of spike let per spike and No. 
of seed per ear were found positive and significant were as 
the yield was found negatively and significantly correlated 
with Height of plant. Days to maturity and 10 0 seed weight 
which indicated the real associationship of yield with the 
above characters. 

The direct effect height of plant on yield was 
found negative with high magnitude. The indirect effects 
were lesser than direct effect Via any characters. 

Similarly the magnitude of direct effect of No, of 
tiller per plant on yield was higher then any indirect 

£ffects. 

The direct effect of length of ear on yield was 
found positive and high which is higher tl^n any positive 


indirect effects 
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The direct effects of Mo, of spikelet per spike 
on yield was found negative but the correlation found 
positive. It iTjeans tl« positive correlation might have come 
due to positive indirect effect. The higher magnitude 
positive indirect effect found via Mo, of seed per ear 
followed oy Height of plant. 

The direct effect of Days to maturity on yield was 
found positive tut the correlation found negative which 
indicated that the negative correlation might have come 
due to height of plant and Mo, of seed per ear tecause 
of having higher megnitude of indirect effects in negative 
order. 

The direct erfect of No, of seed per ear on yield 
\.-as found positive but the megnitude indirect effect via 
height of plant was found higher then direct effects. 

The direct effect of lOO seed weight on yield 
was four.d not higher then the indirect effect via Mo, 

cf seed per ear. 

The heritability parsentage of high characters viz®# 
Days to flower* height of plant* No, of tiller per plant# 
leri-jt'n of ear and No* of spikelet per spi]<e were found high 
were as Days to maturity* No, of seed per ear, 100 seed 
w«iight and yield per plant sowed medium heritability. 

The genetic advances of all the character were 
found low which indicated that the selection this characters 
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v/iil Ire faithful. 

The present investigations it has suggested that 
seiection methodology can ire adopted for the improvement 
varley crop, considering early maturity, small graind, short 
starchasd, more tillers, long dared more spikeleted and 
more seeded plant. 
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appendices 


TABLES OF AKALYSIS OF VARIANCE 


Tsbl& Ko® 1 » 

Anova for days to 

f lov/er. 


Source 




F 

Replication 

2 

16.97436 

8.48718 

1.629 

Treateient 

12 

950.35897 

79,19658 

15.203* 

Error 

24 

125.02564 

5.20940 


Total 

38 

1092.35897 

28.74629 



T^le No. 2 

: Anova for *%iQht of plant 


Source 

D.F. 

S # 


F 

Replication 

2 

111,01590 

55.50795 

2.178 

Tre atmen t 

12 

1366.79641 

113.89970 

4.469* 

Error 

24 

611.63744 

25.48489 



Total 


38 


2089.44974 



Table I'lo® 3 

s itoova for No* 

of tillers ; 

per plan 

jBOUi'ce 




Repl ication 

2 0.61744 

0,30872 

0 

Treateent 

12 78.89026 

6.57419 

7 

Error 

24 21.11590 

0.87983 


Total 

38 100,62359 



T^le No® 4 

s Length of Anova 

for 



Replication 

Treatment 

2 s 

12 V 

Error 

24 


















































-4 

Sotarce 

D.?. 

S.P. 

M.S.P. 

i 

1 

Replication 

2 

1.92538 

0,96269 

'it 

Treteent 

12 

104.32718 

8,69393 

il 

I'i 

Error 

24 

7.61128 

0,31714 

Isl 


2 

0,47436 


5 

-12,15385 

!' '' 

i2 

0.76603 

. 





















ANCOV for height of plant vs® length 


1»06177 














13.30003 


« 

M«S*P. 

1 



1 
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Table No® 23 $ 

ANCOV for height of plant 

VS loo seed wieght 

Source 


s,p. 

M.S.P. 

Replication 

2 

-4.53112 

-2,26556 

Treatment 

12 

-6.23658 

-0,51971 

Error 

24 

18.57812 

0,77409 

Total 

38 

7.81042 



Table No® 24 

$ ANCOV for 

height of plant 

vs yield per plant 

Source 

D.F® 

S.p. 

M.S.P. 

Replication 

2 

21.16018 

10,58009 

Treatment 

12 

-234.82931 

-19.56911 

Error 

24 

235.96715 

9,83196 

Total 

38 

22.29803 




0.08431 


0.04215 


Replication 

2 

»0. 06456 

->0.3228 


[ Treatment 

12 

7.52108 

0,6276 


i Error 

24 

2.16123 

0.0005 









ANCOV for No 


Table NO® 28 $ ANCOV for No, of tiller per plant vs 


n 


Table No* 29 $ 

AHCOV for No« of tiller per plant 

vs, 100 seed weight* 


Source 

D.P 

# 


# S p ^ 


Replication 

2 


-0,37531 

-0,18765 


Treatment 

12 


0,55762 

0,04647 


Error 

24 


-3,23269 

-0.13470 


■KJtal 

38 


-3.05038 




Table No® 30 

t ANCOV for 

yield per 

No, Of tiller 

plant. 

per plant vs « 

Source 

D,F, 

S,p, 


Replication 

2 

1.05318 

0,52659 

Treatment 

12 

75,78846 

6,31571 

Error 

24 

27.97415 

1,16559 

^tal 

38 

105.81579 




Table n©» 31 $ ANCOV for length of ear per plant vs 

Nol of spikelet per plant 


0el7757 


Replication 

2 -0,21718 

0,10859 

Treatment 

12 19,88722 

1.65727 

Error 

24 6,21824 

0.25909 












•lotal 


Source 


Total 


»2 .40007 


Replication 

Treatment 

Error 


Source 

Replication 
Treatment 
Error 


D.F, S.p. 

2 0,06017 
12 42,32624 
24 17.12043 


0,00421 

• 2,62385 

0.21958 


0,00210 
« 0, 21865 
0,0915 


M.S.P. 


0,03008 

3,52719 

0,71335 
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Table no» 37 $ ANCOV for no« of spike lete per plant 

vs No* of seed per ear® 


Source 

D.F. 

S*P, 

M.S.p, 

Replication 

2 

0.7895# 

0,39477 

Treatment 

12 

208.81627 

17,40136 

Error 

24 

24.30219 

1,01259 

Total 

38 

233.90801 



Table no* 38 

$ ANCOV for No. of spikelet per plant 

vs, 100 seed weight 

Source 

D,P, 

s.p. 

M.S.P. 

Replication 

2 

0,15016 

0,07508 

Treatment 

12 

»13, 29222 

-1.10769 

Error 

24 

0,80294 

0,03346 

Total 

38 

-12.33912 




§ ANCOV for No 


Source 

D.P* 

s.p. 

M.S.P. 

Replication 

2 

2,08064 

1,04032 

Treatment 

12 

161,59261 

13 #46605 

Error 

24 

24.53106 

1,02213 

Itotal 

3; 8 

138*20431 


Table No* 40 

s ANCOV for days to maturity Mo® of 

seed per ear. 

Source 

D,P, 

S.P. 

M.S.P, 

Replication 

2 

2.56615 

1,28308 

Treatment 

12 

»76. 22436 

# 3 520 3 

Error 

24 

65,12051 

2,71335 

To tcL 1 

38 

-8.53769 




Total 


•0.72692 


Source 


D.F. 


Source 


Error 


Replication 


Treatment 


0,45577 


•3,26359 


2.08090 


M.5.P. 


0.22788 


»0, 27197 


0,08670 


Table No® 41 s ANCOV for days to maturity vs. 100 seed 


weight 




0.71305 


0.73179 


1.04773 




. Replication 

i 

2 


Treatment 

12 

-3 

Error 

24 

1' 








Table Mo* 45 g AMGOV for 100 seed weight vs* yield 

per plant. 


Source 

D,F. 

S.P. 

M.S.p, 

Replication 

2 

-0.29530 

-0,14765 

Treatment 

12 

-24,18108 

-2,01509 

Error 

24 

16,85918 

0,70247 

Total 

38 

-7.61719 



Table no® 46 $ Mean value of different characters in barley 
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